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Green Information Technology (Green IT), also known as green computing is applying 
technologies to make environmental friendly. Technology may bring certain issues 
harmful to us. The main issue is environmental problems such as energy consumption, 
pollution and e-waste. Therefore the practicing of green information technology is vital 
for environmental protection. There are limit resources of awareness and practices of 
green information technology available for universities in Malaysia. This study aims to 
investigate the level of awareness and practices of green information technology among 
university students. Then, find the gap between awareness and practices of green 
information technology in order to analyses the relationship of awareness and practices 
of green information technology. This research was conducted by using quantitative 
method and 175 samples of usable questionnaire forms have been collected from 
Technology Management student in University Utara Malaysia. The research finding 
was based on the factors of practices that have the relationship with green information 
technology awareness which are energy saving, paperless and recycling. Descriptive 
analyses result showed the level of green information technology awareness and 
practices both are in middle high rate. It can conclude that awareness of green 
information technology is affecting the practices of green information technology. 
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Nowadays, people are more and more concerning on green issues. Green is defined to 
concern with or supporting environmentalism, such as green product, green 
building and so on. In this era globalization, technologies have becoming a core 
component to human being. Green Information Technology (Green IT), also known 
as green computing is the environmentally sustainable of computers. According to 
Ayesha and Anjum (2013), green computing is the environmentally responsible and 
eco-friendly use of computers and their resources. The awareness about green IT is 
referring to the knowledge and ability to judge an environment computing 
situation. Practices of green IT is to do something good for environment through 
information technology that regularly in your life. For example, in paperless 
concept, decrease quantity of paper usage by using email and e-book. There are 
limit resources of awareness and practices of green information technology available 
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for universities in Malaysia. Therefore, this study aims to investigate the level of 
awareness and practices of green information technology among university students. 
 
Problem statement 
Technology brings a lot of advantages to people; however, it may also bring certain 
issues. There are many technologies that we use every day, it spent the resources and 
powers more than we consumed. Undeniable that the main issue is environmental 
problems. There are some points listed that technology can harm to the environment.  
 
First and foremost, computer need electricity to operate and it will produce heat as 
known as carbon emissions especially carbon dioxide and carbon monoxide, 
are greenhouse gasses that are indirectly produced by people. Greenhouse gasses are 
gasses in the atmosphere that trap and reflect heat and radiation back to the planet's 
surface. There are growing numbers of activists in the market trying to tend towards the 
green IT instead of the fact that IT Greenhouse Gas (GHG) Emission share is 2% of the 
total global GHG emission (Hezbullah &Rahim, 2015).  
 
Besides that, producing and using technology, it can be lead to air, water, heat and noise 
pollution to environment surrounding. Moreover, consuming resources may cause 
pollution to environment as well. For example, non-renewable resources, most of the 
technologies are made by valuable metals such as gold. Others to gold, coal are used to 
generate the electricity to conduct technology. Even some renewable resources, like 
trees and water, are becoming contaminated or are used up faster than they can renew 
themselves because of technology.  
 
Furthermore, e-waste also known as techno trash, is any broken or unwanted electrical 
or electronic device, and is currently the most rapidly growing type of waste. 
Manufacturing technology creates large amounts of waste, and used computers and 
electronics get thrown out when they break or become outdated. According to the 
Environmental Protection Agency’s (EPA) most recent e-waste report, computers, 
laptops, CPUs, and computer monitors make up around 42% of all electronic waste. 
These electronics contain all sorts of hazardous materials that are very unsafe for the 
environment. According to Ayesha and Anjum (2013), e-waste has both valuable 
materials as well as hazardous materials which need special handling and recycling 
methods.   
 
A new technology make people exhilarate instead of neglect the negative impact on the 
environment such as pollution, carbon emission, and e-waste. This research is targeted 
on Technology Management students because they will be the one who are more 
possibility to involve in the organization or technology industries in the future. In order 
to conduct this research, it needed to explore about green information technology 
practices among Technology Management (MOT) students in Universiti Utara 
Malaysia (UUM).  
 
The research objectives for this study aim to: 
1. Study about level of awareness of green IT among MOT students in UUM. 
2. Evaluate level of practices of green IT among MOT students in UUM.   
3. Find gap between awareness and practices of green IT among MOT students in 
UUM. 





Green information technology  
Information Technology (IT) became an indispensable part in our life. Our daily life is 
always connected with IT, such as electricity, mobile phone, internet, and so on. The 
percentage of households with a computer was 66.9% in 2012 had increasing more than 
double compare to 28.2% in 2005 (The World Bank, 2014). Nowadays, go green 
became a popular topic globally. Green information technology (green IT) is applying 
technologies to make environmental friendly. According to S. Murugesan (2010),  
green computing refers to the study and practice of designing, manufacturing, and using 
computer hardware, software, and communication systems efficiently and eff ectively 
with no or minimal impact on the environment. This researcher also had stated that 
green IT is including the economics of power efficiency, the dimensions of 
environmental sustainability, and total cost of ownership, which involves disposal and 
recycling. Green IT is also about using technologies to support, assist, and leverage 
other environmental actions and to help in establishing green awareness (S. Murugesan, 
2008). According to Ayesha and Anjum (2013), green computing is the 
environmentally responsible and eco-friendly use of computers and their resources. In 
broader terms, it is also defined as the study of designing, manufacturing or 
engineering, using and disposing of computing devices in a way that reduces their 
environmental impact. 
 
Goals of green IT are controlling e-waste, minimizing hazardous materials, saving cost, 
and reducing energy usage in order to decrease carbon emission released. The goals of 
control and reduce the environmental footprint of computing in order to minimize or 
remove hazardous materials, conserving water and other scanty resources, and 
decreasing waste throughout the value chain (Zhong, Feng, and Lung， 2010). 
Meanwhile, Ayesha & Anjum (2013) stated that the goals are reduce the use of 
hazardous materials, maximize energy efficiency during the product's lifetime, and 
promote recyclability or biodegradability of defunct products and factory waste.  
 
Benefits of green IT  
Benefits of green technology are to improve the environment efficiency, reduce the 
greenhouse gas emissions, avoid or less use the harmful materials, and encourage reuse 
and recycling (Murugesan, 2008). 
 
Technology helps us to develop and produce new materials and technologies that are 
sustainable and does not make environment become harmful. The smarter technologies 
created to respond and adjust how we use it for energy saving to reduce the environment 
impact. The US Environmental Protection Agency (EPA) measured that power energy 
use can be reduce up to 60 to 70 % by setting computers with a sleep mode. 
 
Experts from all fields in global can share their ideas, experience and research through 
worldwide network in order to come up with better solutions without face to face and 
work together. It is very convenient and saving cost for people who from different 
country can communicate easily do not have to travel then meet with each other. 
Technology allows for paperless communication such as email, e-books and online bill 
paying. According to Javelin Strategy and Research (2007), if every U.S household 




Many of computing components and devices can be recycling. For example, every 
student cannot avoid for printing their paperwork. Ink cartridge become necessity and 
consume rapidly among in study life. In fact, the ink cartridge can be recycling to reduce 
e-waste. Besides, IT hardware contains metal inside such as gold, copper, and silver, it 
can earn a little fund. Mobile device that already would not function can send to related 
departments for recycle but not just throw away. It is a win-win solution to the 
environment and self or even community. Green IT struggles to reach economic 
viability and improved system capability and use, while comply by our social and 
ethical responsibilities (Murugesan, 2008). 
 
Green IT brings a lot of benefits to us. However, the important is we use technology in 
the smartest and most responsible manner, so that we are solving problems, not creating 
more harmful for the future.  
 
Practices of green IT 
The first green computing practices was launched by the Environmental Protection 
Agency (EPA) and the Department of Energy in 1992. EPA introduced a program 
called Energy Star. Energy Star as a voluntary program designed to identify and 
promote energy efficiency products such as computers and monitors in order to reduce 
carbon emission. At the time, Sleep mode system was created. According to Talebi & 
Way (2009), when computer is not in use, turning off and shutdown to decrease the 
energy consumption. It is just an easy step but always been overlooked. If followed the 
right way, it can amount an enormous saving. Prefer to buy a laptop but not desktop 
computer.  A data shown that using desktop computer is six times higher energy spent 
than a portable laptop (Vivekananda & Subhash, 2014). 
 
Some IT organization had developing and implementing strategies to solve green 
issues. IBM implemented the Lean Six Sigma principles and used consultation to 
control the use and conserving of energy and water. In 1990, IBM was saving around 
4.6 billion kWh of electricity along with preventing carbon dioxide emission equaling 
3 million metric tons of carbon footprints, following cradle – to – cradle and other green 
IT goals (P. Chakraborty & etc., 2009). Since 2007, Google had been committed to be 
environment friendly. Google profess to be using half of energy compared to the 
average consumption of the industry (P. Kurp, 2008). The researchers stated that, in the 
year, collaboration between Google and Intel to launch the Climate Saver Computing 
(CSC), a free group was purposed to show that reducing the emissions is beneficial and 
to promote the smart technologies (Anderson & etc., 2009).   
 
According to Hezbullah Shah & Tariq Rahim (2015), the researchers suggest using 
alternatives of our daily works in a digital environment like digitally reading the 
newspapers on tablets eliminate physical disks and use downloaded materials for 
materials in audio and video formats and online shopping instead of physical onsite 
shopping etc. Try to make paperless in daily life. For student, they may download notes 
then read in devices. They also may print on both sides of paper if possible or submit 
assignment through email to their lecturer.  
 
Several organizations are trying to design green computers such as Dell and HP. For 
example, the HP rp5700 is a long lifecycle desktop that expected at least have 5 years 
life, and the materials almost are recyclable. Even Dell had generating green computer 
ever than they were generating 10 years before (Hezbullah Shah & Tariq Rahim, 2015). 
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Green IT Practices 
1. Energy Saving 
2. Paperless 
3. Recycling 
Many of computing components and devices can be recycling like ink cartridge, mobile 





Theoretical framework and research hypothesis 
A theoretical framework is a conceptual model of the relationships between 
independent variables and dependent variable. There have three factors of practices that 
have relationship with green information technology (green IT) awareness which are 















Figure 1  
Theoretical framework 
 
In this study, research hypothesis are formulated and used to analysis:  
 
H0: There is no significant relationship between green IT awareness and practices 
among technology management (MOT) students in UUM.  
 
H1: There is no significant relationship between green IT awareness and energy saving 
practices among MOT students in UUM.  
 
H2: There is no significant relationship between green IT awareness and paperless 
practices among MOT students in UUM.  
 
H3: There is no significant relationship between green IT awareness and recycling 
practices among MOT students in UUM.  
 
Research design 
This research is conducted by using quantitative method and questionnaire forms have 
been distributed to student by using printed copies. It used to investigate the extent of 
awareness and practices of green IT among university students. Find the gap of 
awareness and practices of green IT then analyses their relationship.  
 
The questionnaire was created based on the dependent variables and independent 
variables of this study. This questionnaire builds into three parts which are 
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demographic, green IT awareness, and green IT practices. At the demographic part, 
respondents asked by some simple personal profile questions such as gender, age, 
semester, and races. Both green IT awareness and practices parts were building as a 
five-point Likert scale. Green IT awareness part consists by 12 questions and measured 
respondent’s opinions with 5 scales, “Strongly disagree”, “Disagree”, ‘Neutral”, 
“Agree”, and “Strongly agree”. While, green IT practices part consist 9 questions with 
“Never”, “Rarely”, “Sometimes”, “Often”, and “Always” scales to measure 
respondent’s actions.  
 
Population and sample design 
Respondents of this research are targeted on Technology Management students in 
Universiti Utara Malaysia. As they will be the one who are more possibility to involve 
in the organization or technology industries in the future. In order to conduct this 
research, it needed to explore about green technology usage among Technology 
Management students. Sample design refers to the scheme for selecting the sampling 
units from the study population. One of the probability sampling methods that used for 
this study is simple random sampling. By followed the Krejcie & Morgan table, size of 
population are 374 and 190 samples are taken among the population. 
 
Data collection 
In this study only collected primary data and it is not published information. The 
primary data collected directly from questionnaires that distributed among Technology 
Management students in UUM. 
 
The researcher distributed questionnaires during class session. A week only have four 
study days from 9am to 5.30pm. As this study scoped students who are taken 
Technology Management course, the data collection only focus at School of 
Management Technology and Logistics area. Before distribute questionnaire, the 
researcher had to make confirm about respondent’s courses. A set of questionnaire take 




Data must be analyzed after it has been collected from the respondents by statistic 
method. It is a method of analyzed or representing statistical data for calculating a 
statistic. Descriptive statistics are used to examine or describe one variable at a time. It 
will describe the entire set of data in questionnaire. In this study, the measure used to 
analysis the data set is central tendency. There are three types of central tendency 
measures which are mode, mean and median. This findings data involved a combination 
of descriptive statistics which are frequency counts, percentages, mean and mode.  
 
 
DATA ANALYSIS AND FINDINGS 
 
Green information technology awareness and practices 
 Total of 190 (100%) sets of questionnaire distributed among Technology Management 
(MOT) students in Universiti Utara Malaysia. However, 7 (3.68%) sets were 
uncollected and 8 (4.21%) sets were unusable. There are only 175 (92.11%) sets of 





Descriptive statistics of green information technology paperless practices 
In this survey, most of the respondents are female which 73% and male only 27%. The 
result of respondent age shows that 30% are age in below 21, followed by age between 
21 to 22 and 23 to 24 which are 48% and 22%. The result of respondent race shows that 
the most highest is Malay which is 62%, then followed by Chinese 31%, the least 
respondent are India and Others race both are 3.5%.   
 
Descriptive analysis of green information technology (green IT) awareness and 
practices among MOT students in UUM were carried out. The scale of descriptive 
analysis is 1 to 5. Based on the Table 1, showed the descriptive statistics of green IT 
awareness is middle high rate (3.87). Most of respondents agree for green IT awareness. 
While, Table 2, 3 and 4 showed the descriptive statistics of green IT practices which 
are energy saving, paperless practices, and recycling practices are also in middle high 
rate (3.38). There were majority respondents doing 4 practices in sometimes, 3 practices 
in often and 2 in always.  
 
Cod Awareness Mode Mean 
A1 Green Information Technology is the environmentally 
responsible use of computers and related resources. 
4 3.88 
A2 Computer usage produces carbon emission. 3 3.33 
A3 Sleep mode function reduce energy consumption. 4 3.89 
A4 Shut down computer save more energy than sleep mode. 5 4.41 
A5 Green IT allows paperless communication. 4 4.14 
A6 Usage of green IT can reduce climate change to global 
warming 
4 4.01 
A7 Green IT implementation will help in achieve cost saving. 4 3.99 
A8 E-waste is any broken or unwanted electronic devices. 4 3.65 
A9 Computers are made from hazardous materials. 3 3.31 
A10 Computer equipment recycling minimizes e-waste in 
landfills.  
3 3.54 
A11 Recycling computer or mobile device is a good idea. 5 3.96 
A12 Green IT make environment become better. 5 4.31 
 Total - 3.87 
 
 
Cod Energy Saving Practices Mode Mean 
E1 I use sleep mode function on computer. 4 3.40 
E2 I turn off entire computer system when out for a long break.  5 4.19 
E3 I use more energy efficient computer equipment. 3 3.36 




Cod Paperless Practices Mode Mean 
P1 I read e-book and notes in softcopy.  3 3.09 
P2 I submit assignment through email.  4 3.58 
P3 I print on both sides of paper if possible. 5 3.87 
 Total - 3.51 
Table 1 
Descriptive statistics of green information technology awareness 
Table 2 




Descriptive statistics of green information technology recycling practices 
 
 
Cod Recycling Practices Mode Mean 
R1 I recycle ink cartridges. 4 3.27 
R2 I recycle unwanted computer equipment. 3 2.74 
R3 I purchase for green computer products. 3 2.90 
 Total - 2.97 
 
 
DISCUSSION AND CONCLUSION 
 
In this study, shown the descriptive statistics of green information technology (green 
IT) awareness part, there are 3 statements got highest mode in strongly agree. The 
statements mean respectively are 4.41, 4.31 and 3.96, which are statements (A4: Shut 
down computer save more energy than sleep mode), (A12: Green IT make environment 
become better) and (A11: Recycling computer or mobile device is a good idea). The 
lowest mode is neutral got 3 statements which are (A10: Computer equipment recycling 
minimizes e-waste in landfills), (A2: Computer usage produces carbon emission) and 
(A9: Computers are made from hazardous materials); followed means with 3.54, 3.33 
and 3.31. The rest of 6 statements are in agree mode. Thus, descriptive statistics show 
the level of awareness of green IT is in a middle high rate which total mean is 3.87. It 
is means that students were general neutral and agree on the awareness green IT 
statements.  
 
The level of practices of green IT among MOT students in descriptive statistics divided 
into 3 categories: energy saving, paperless and recycling.  In energy saving practices 
part, the highest mode always and mean 4.19 is (E2: I turn off entire computer system 
when out for a long break). While, the lowest mode sometimes and mean 3.36 is (E3: I 
use more energy efficient computer equipment). Total mean in energy saving practices 
is 3.65, which is the highest mean compare with paperless and recycling practices. The 
reason of students not often doing practices of energy saving is they do not care about 
electricity consumption. In paperless practices part, the highest mode always and mean 
3.87 is (P3: I print on both sides of paper if possible). While, the lowest mode 
sometimes and mean 3.09 (P1: I read e-book and notes in softcopy). Total mean in 
paperless practices is 3.51. The reason of students not often doing practices of paperless 
is students feel that hardcopy is easier them to write down or highlight key points. In 
recycling practices part, the highest mode often and mean 3.27 is (R1: I recycle ink 
cartridges). While, another 2 practices are both in mode sometimes, which are (R3: I 
purchase for green computer products) with mean 2.90 and (R2: I recycle unwanted 
computer equipment) with the lowest mean of 2.74. Total mean in recycling practices 
is 2.97, which is the lowest mean compare with energy saving and paperless practices. 
The reason of students not sometimes doing practices of recycling is here have no a 
good and convenient ways to do recycle. Therefore, descriptive statistics show the level 
of practices of green IT is in a middle high rate which total mean is 3.38. It is means 
that students were general doing green IT practices sometimes.  
 
Descriptive statistics of awareness of green IT is 3.87 while practices is 3.38. It shows 
that there are only a minor gap between awareness and practices of green IT among 
MOT students in UUM. Overall, the findings of this study show that MOT students 
have moderate awareness and practices of green information technology. It can 
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conclude that awareness of green information technology is affecting the practices of 
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